Computing the Soret coefficient in aqueous mixtures using boundary driven nonequilibrium molecular dynamics.
We have computed the Soret coefficient in aqueous mixtures using a boundary driven nonequilibrium molecular dynamics algorithm and standard molecular force fields. The choice of this specific approach is justified by the nature of the mixtures studied here. Four aqueous solutions, including methanol, ethanol, acetone, and dimethyl-sulfoxide (DMSO) have been studied at ambient conditions for different compositions. The experimental behavior of water-alcohol mixtures was reproduced, including the change of sign of the Soret coefficient with composition, in excellent agreement with existing experimental data. The methodology has been applied to obtain pure predictions for water-acetone and water-DMSO where no experimental data are accessible. A change of sign is also observed in the same range of composition as in water-alcohol mixtures. It is suggested that the nature and strength of the molecular interactions, rather than the mass or shape ratio of the components, dominates the behavior of the Soret coefficient versus composition for the aqueous associating mixtures studied here.